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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a polishing 
device and a polishing method, capable of 
performing polishing having high flatness by 
preventing excessive or insufficient polishing 
amount on the peripheral edge of a semiconductor 
wafer, and capable of increasing or decreasing the 
polishing amount on the peripheral edge of the 
semiconductor wafer on purpose. 
SOLUTION: In a polishing device provided with a 
turn table 5 in which an abrasive cloth 6 is stuck 
on its upper surface, and a top ring 1, for 
polishing a semiconductor wafer 4 by pressing it 
by specified force through a process of 
interposing the semiconductor wafer 4 between the 
turn table 5 and the top ring 1, and for making it 
flat and into a mirror finished surface, a guide 
ring 3 for holding the semiconductor wafer 4 into 
the lower end surface of the top ring 1 is 
arranged on the periphery of the top ring 1 so as 

to be vertically moved, a pressing means for pressing the guide ring 3 
abrasive cloth 6 is provided, and pressing force of the pressing means 
var iable. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1 ] This polishing object is ground by having the turntable and top ring which stuck the abrasive 
cloth on the upper surface, making a polishing object intervene between the aforementioned turntable 
and a top ring, and pressing by the predetermined force. In flatness and the mirror-plane-ized polishing 
equipment, the guide ring which holds the aforementioned polishing object in the soffit side of the 
aforementioned top ring is arranged free [ vertical movement ] around a top ring. Polishing equipment 
characterized by having established a press means to press the aforementioned guide ring to an abrasive 
cloth, and making the press force of this press means adjustable. 

[Claim 2] The press force which the aforementioned top ring gives to a polishing object, and the press 
force which the aforementioned guide ring gives to an abrasive cloth are polishing equipment according 
to claim 1 characterized by the ability to change independently, respectively. 

[Claim 3 1 The press force which the aforementioned guide ring gives to an abrasive cloth is polishing 
equipment according to claim 1 characterized by what the aforementioned top ring opts for based on the 
press force given to a polishing object. 

[Claim 4] Polishing equipment according to claim 3 characterized by making smaller than the press 
force which the aforementioned top ring gives to a polishing object the press force which the 
aforementioned guide ring gives to an abrasive cloth so that the amount of polishes of the periphery 
section of the aforementioned polishing object may be made [ more J than the internal amount of 
polishes. 

[Claim 5 J Polishing equipment according to claim 3 characterized by making larger than the press force 

which the aforementioned top ring gives to a polishing object the press force which the aforementioned 

guide ring gives to an abrasive cloth so that the amount of polishes of the periphery section of the 

aforementioned polishing object may be made fewer than the internal amount of polishes. 

[Claim 6] The press means of the aforementioned guide ring is polishing equipment given in the claim i 

characterized by the bird clapper from a hydrostatic-pressure cylinder, or any 1 term of 5. 

[Claim 7| The aforementioned hydrostatic-pressure cylinder is polishing equipment according to claim 6 

characterized by being fixed to the top ring head which supports a top ring. 

[Claim 8 ] The aforementioned hydrostatic-pressure cylinder is polishing equipment according to claim 6 
characterized by being fixed to a top ring. 

[Claim 9| This polishing object is ground by having the turntable and top ring which stuck the abrasive 
cloth on the upper surface, making a polishing object intervene between the aforementioned turntable 
and a top ring, and pressing by the predetermined force. In flatness and the mirror-plane-ized polishing 
method a guide ring is arranged free [ vertical movement ] around the aforementioned top ring. 1 he 
polishing method characterized by grinding pressing the circumference of the abrasive cloth which a 
polishing object contacts by the press force determined by the guide ring based on the press force of a 

[aa?m g 10| The press force which the aforementioned top ring gives to a polishing object, and the press 
force which the aforementioned guide ring gives to an abrasive cloth are the polishing method according 
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lo claim 9 characterized by the ability to change independently, respectively. 

[Claim 1 1 1 The polishing method according to claim 9 characterized by making smaller than the press 
force which the aforementioned top ring gives to a polishing object the press force which the 
aforementioned guide ring gives to an abrasive cloth so that the amount of polishes of the periphery 
section of the aforementioned polishing object may be made f more ] than the internal amount of 
polishes. 

[Claim 12] The polishing method according to claim 9 characterized by making larger than the press 
force which the aforementioned top ring gives to a polishing object the press force which the 
aforementioned guide ring gives to an abrasive cloth so that the amount of polishes of the periphery 
section of the aforementioned polishing object may be made fewer than the internal amount of polishes. 
(Claim 13] The semiconductor manufacture method characterized by grinding pressing the 
circumference of the abrasi ve cloth which it faces grinding a semiconductor wafer by making a 
semiconductor wafer intervene between a turntable and a top ring, and pressing by the predetermined 
force in the semiconductor manufacture method, a guide ring is arranged free [ vertical movement | 
around a top ring, and a semiconductor wafer contacts by the press force determined by the guide ring 
based on the press force of a top ring. 


[Translation done.] 
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Drawing selection [[Representative drawing] ] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated, 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

(The technical field to which invention belongs] this invention relates to the polishing equipment and the 
method of having provided the mechanism which starts the polishing equipment and the method of 
grinding polishing objects, such as a semiconductor wafer, flatness and in the shape of a mirror plane, 
especially controls the amount of polishes of the periphery section of a polishing object. 
[0002] 

[Description of the Prior Art] Wiring of a circuit turns minutely and the distance between wiring is also 
becoming narrower as high integration of a semiconductor device progresses in recent years. Since the 
depth of focus permitted becomes shallow when especially line breadth is optical lithography 0.5 
micrometers or less, the flatness of a stepper's image formation side is needed. Then, although it is 
necessary to carry out flattening of the front face of a semiconductor wafer, grinding with polishing 
equipment as one means of this flattening method is performed. 

[0003] Conventionally, this kind of polishing equipment has a turntable and a top ring, and it is grinding 
the front face of this polishing object to flatness and the mirror plane, a top ring giving a fixed pressure 
to a turntable, making a polishing object intervene between a turntable and a top ring, and supplying an 
abrasive liquid. 

[0004] In the polishing equipment mentioned above, for example, it has elasticity in the semiconductor 
wafer maintenance side of a top ring, elastic mats, such as polyurethane, are stuck and the attempt which 
is going to make uniform the press force impressed to a polishing object from a top ring is made. This 
eases that a semiconductor wafer is locally ground by equalizing the press force, and aims at raising the 
flatness of a polishing object. 

[0005 ] Drawing 9 is drawing showing the principal part of conventional polishing equipment. Polishing 
equipment is equipped with the turntable 41 which stuck the abrasive cloth 42 on the upper surface and 
to rotate, the top ring 45 holding the semiconductor wafer 43 which is a polishing object possible 
[ rotation and press ], and the abrasive liquid supply nozzle 48 which supplies an abrasive liquid Q to an 
abrasive cloth 42. It connects with the top ring shaft 49, and the top ring 45 equips the inferior surface oi 
tongue with the elastic mats 47, such as polyurethane, and a top ring 45 is contacted on an elastic mat, 
and holds the semiconductor wafer 43. Furthermore, the top ring 45 equips the periphery marginal part 
with the cylinder-like guide ring 46, in order to make it the semiconductor wafer 43 not separate from 
the inferior surface of tongue of a top ring 45 during polish. Here, a guide ring 46 is being fixed to the 
top ring 45, and the soffit side is formed so that it may project from the maintenance side of a top ring 
45, and the semiconductor wafer 43 which is a polishing object is held in a maintenance side, and jumps 
out of it out of a top ring with frictional force with an abrasive cloth 42 during polish. 
[0006] While holding the semiconductor wafer 43 in the lower part of the elastic mat 47 of the inferior 
surface of tongue of a top ring 45 and pressing the semiconductor wafer 43 by the top ring 45 to the 
abrasive cloth 42 on a turntable 41 , rotate a turntable 41 and a top ring 45, an abrasive cloth 42 and the 
semiconductor wafer 43 are made to motion relatively, and it grinds. At this time, an abrasive liquid Q i: 
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supplied on an abrasive cloth 42 from the abrasive liquid supply nozzle 48. An abrasive liquid grinds a 
semiconductor wafer using what suspended the abrasive grain which becomes for example, an alkali 
solution from a particle by compound operation with chemical scouring by alkali, and mechanical 
scouring by the abrasive grain. 

[ 0007 1 Drawing 10 is the expanded sectional view showing the state of the semiconductor wafer at the 
time of polish, an abrasive cloth, and an elastic mat. As shown in drawing 10 , while the peripheries of 
the semiconductor wafer 43 which is a polishing object are the contact to an abrasive cloth 42 / non- 
contact boundary, they are contact / non-contact boundary with the elastic mat 47. for this reason, in the 
periphery of the polishing object which are these boundaries, the polishing pressure force of joining a 
polishing object becomes uneven, and only the periphery of a polishing object grinds mostly - having ~ 
the so-called "edge - there was a trouble of starting who" 

[0008] Drawing 11 is a graph which shows the relation of the radial position and polishing pressure 
force which were searched for with the finite element method (finite element method) about the 6 inch 
semiconductor wafer with which coats, such as an oxide film (Si02), were formed on the semiconductor 
wafer, and the relation between a radial position and thickness. A white round head shows among 
drawing the calculated value of the polishing pressure force (gi.7cm2) searched for with the finite 
element method, and a black dot shows the measured value of the thickness after polish (angstrom). The 
polishing pressure force required in calculation is uneven in the periphery section (7()-74mm) of a 
semiconductor wafer, and thickness is uneven in the periphery section (70-73. 5mm) of a semiconductor 
wafer according to this, and clear from the actual measurement of thickness - as - the periphery section 
of a semiconductor wafer - fault polish - becoming - an edge - it turns out that who has arisen 
[ 0009] the edge of the semiconductor wafer conventionally mentioned above - in order to prevent 
whom, ring-like weight constitutes a guide ring, vertical movement of a guide ring is enabled to a top 
ring, and there are some which adopted the structure which presses an abrasive cloth with the weight of 
a guide ring (for example, JP,55-l 57473,A) Moreover, a spring is infixed between a top ring and a gukU 
ring, and there are some which adopted the structure which presses a guide ring to an abrasive cloth 
according to the spring force (for example, JP,58-10193,B). 
[0010] 

[Problem(s) to be Solved by the Invention] In the thing of the structure which presses an abrasive cloth 
with the weight of the conventional guide ring mentioned above Even if it changes the press force which 
presses the semiconductor wafer whose top ring is a polishing object to an abrasive cloth according to a 
polishing object or polish conditions Since the press force in which a guide ring presses an abrasive 
cloth is always fixed and cannot be changed, Compared with the press force of a top ring, the press force 
over the abrasive cloth of a guide ring was too low, and it may be too high and there was [****/ that 
only many periphery sections of a semiconductor wafer are ground ] a trouble that there were few 
amounts of polishes conversely. 

[001 1] Moreover, a guide ring is set to the thing of the structure pressed to an abrasive cloth according 
to the spring force mentioned above. Even if the press force will be determined by the spring to be used 
and it changes like **** the press force which presses the semiconductor wafer whose top ring is a 
polishing object to an abrasive cloth according to a polishing object or polish conditions Since the press 
force in which a guide ring presses an abrasive cloth cannot be changed, Compared with the press force 
of a top ring, the press force over the abrasive cloth of a guide ring was too low, and it may be too high 
and there was [****/ that only many periphery sections of a semiconductor wafer are ground | a 
trouble that there were few amounts of polishes conversely. 

[0012] this invention was made in view of the above-mentioned situation, and when a guide ring gives 
the optimal press force for an abrasive cloth according to a polishing object or polish conditions, it 
prevents the excess and deficiency of the amount of polishes in the periphery section oi a polishing 
object, and it aims at offering the polishing equipment and the method of performing high polish of 

ilatness more. , 
[00 1 3] Moreover, since this invention has the request of wanting to lessen the amount oi polishes 
conversely mostly from an interior side in the periphery section of a polishing object, depending on 
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polishing objects, such as a semiconductor wafer, it aims at offering the polishing equipment and the 
method of fluctuating intentionally the amount of polishes of the periphery section of a polishing objec t 
so that it can reply also to this request. 
[0014] 

[The means for solving invention] In order to attain the purpose mentioned above the polishing 
equipment of this invention This polishing object is ground by having the turntable and top ring which 
stuck the abrasive cloth on the upper surface, making a polishing object intervene between the 
aforementioned turntable and a top ring, and pressing by the predetermined force. In flatness and the 
mirror-plane-ized polishing equipment, the guide ring which holds the aforementioned polishing object 
in the soffit side of the aforementioned top ring is arranged free [ vertical movement ] around a top ring. 
A press means to press the aforementioned guide ring to an abrasive cloth is established, and it is 
characterized by making the press force of this press means adjustable. 

[0015] Moreover, the polishing method of this invention has the turntable and top ring which stuck the 
abrasive cloth on the upper surface. By making a polishing object intervene between the aforementioned 
turntable and a top ring, and pressing by the predetermined force, grind this polishing object and it sets 
to flatness and the mirror-plane-ized polishing method. A guide ring is arranged free [ vertical 
movement ] around the aforementioned top ring, and it is characterized by grinding the circumference of 
the abrasive cloth which a polishing object contacts, pressing by the press force determined by the guide 
ring based on the press force of a top ring. 

[0016] Drawing 1 is drawing showing the fundamental concept of this invention. In drawing 1 , a sign 1 
is a top ring and the elastic mat 2 is stuck on the inferior surface of tongue of a top ring 1 . Moreover, the 
guide ring 3 is arranged at the periphery section of a top ring 1 . Vertical movement of this guide ring 3 
is attained to the top ring 1 . 

[0017] In above-mentioned composition, the press force F2 (the pressure per unit area, gf/cm2) in which 
make adjustable the press force Fl (the pressure per unit area, gi7cm2) which presses the semiconductor 
wafer 4 whose top ring 1 is a polishing object to the abrasive cloth 6 on a turntable 5, and a guide ring 3 
presses an abrasive cloth 6 is made adjustable. And press force Fl Press force F2 The press force can be 
changed now independently, respectively. Therefore, press force F2 in which a guide ring 3 presses an 
abrasive cloth 6 Press force Fl in which a top ring 1 presses the semiconductor wafer 4 to an abrasive 
cloth 6 It can respond and change. 

[0018] In this case, theoretically, it is the press force Fl in which a top ring 1 presses the semiconductor 
wafer 4 to an abrasive cloth 6. Press force F2 in which a guide ring 3 presses an abrasive cloth 6 I fit is 
made equal, the distribution of the polishing pressure force from the core of the semiconductor wafer 4 
which is a polishing object to the periphery section and the periphery section of the guide ring 3 which is 
in the outside of the semiconductor wafer 4 further will become continuation and homogeneity. 
Therefore, the excess and deficiency of the amount of polishes in the periphery section of the 
semiconductor wafer 4 which is a polishing object can be prevented. 

[0019] Drawing 2 is a ** type view at the time of changing the relation between the press force Fl in 
which a top ring 1 presses the semiconductor wafer 4 to an abrasive cloth 6, and the press force F2 in 
which a guide ring 3 presses an abrasive cloth 6, drawing 2 (a) shows the case of FT>F2, drawing 2 (b) 
shows the case of F1**F2, and drawing 2 (c) shows the case of FKF2. As shown in drawing 2 (a), (b). 
and (c) when the press force F2 is applied to a guide ring 3, an abrasive cloth 6 is compressed and the 
contact state of the abrasive cloth 6 to the periphery section of the semiconductor wafer 4 changes, for 
this reason by changing the relation between Fl and F2, in an interior side and the periphery section me 
distribution of the polishing pressure force of the semiconductor wafer 4 can be boiled variously, and 

can be changed , , _ , , . 

[ 0020] In the case of F1>F2, the polishing pressure force of the periphery section of the semiconductor 
wafer 4 becomes higher than the interior, and the amount of polishes of the periphery section of the 
semiconductor wafer 4 can be made [ more j than the internal amount of polishes so that clearly from 
drawing 2 As for the periphery section and a further, in the case of F1**F2, the amount of continuation 
and polishes with the semiconductor wafer 4 become uniform and uniform from a core to the periphery 
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section is obtained for the distribution of the polishing pressure force to the periphery section of a guide 
ring from the core of the semiconductor wafer 4. In the case of Fl <f 2, the polishing pressure force o f 
the periphery section of the semiconductor wafer 4 becomes lower than the interior, and the amount of 
polishes of the periphery section of the semiconductor wafer 4 can be made fewer than the internal 
amount of polishes. 

[0021] Drawing 3 is a graph which shows the experimental result at the time of grinding a 
semiconductor wafer based on the fundamental concept of this invention, the press force (polishing 
pressure force) of a semiconductor wafer using a 8 inches thing and joining the semiconductor wafer b\ 
the top ring - 400 gf/cm2 fixed - the press force of a guide ring - 600 - 200 gf/cm2 up to — it changes 
drawing 3 (a) — the press force of a guide ring - 600 gf/cm2 and drawing 3 (b) -- this press force — 500 
gf/cm2 and drawing 3 (c) — 400 gf/cm2 and drawing 3 (d) make this press force as 300 gf/cm2, and 
drawing 3 (e) makes this press force 200 gf/cm2 for this press force In each drawing, a horizontal axis 
shows the distance (mm) from the center of a semiconductor wafer, and a vertical axis shows the amount 
of polishes (angstrom). 

1 0022 1 By changing the press force of a guide ring shows that the amount of polishes of the radial 
position of a semiconductor wafer is influenced so that clearly from drawing 3 . That is, the press force 
of a guide ring is 200 - 300 gf/cm2. In a case (drawing 3 (d), drawing 3 (e)) the periphery section of a 
semiconductor wafer - an edge - the case ( drawing 3 (b) --) where who has arisen and this press force 
is 400 - 500 gf/cm2 drawing 3 (c) ~ the edge of the periphery section of a semiconductor wafer - whom 
- few - further - this press force -- 600 gf/cm2 it is - in the case ( drawing 3 (a)), the shortage of 
polish has arisen in the periphery section of a semiconductor wafer 

1 0023 1 As mentioned above, it was proved by changing the press force of a guide ring independently of 
the press force of a top ring from an experimental result that the excess and deficiency of the amount of 
polishes in the periphery section of a polishing object could be adjusted. Theoretically, although the 
polish result of the periphery section of a polishing object should become good, since it has generally 
the case where the press force of a guide ring is equal to the press force of a top ring, **** stylish ** 
neither by the polishing object nor polish conditions, in this invention, the press force of a guide ring is 
chosen as the optimal value according to a polishing object or polish conditions based on the press force 
of a top ring. 

[ 0024] Moreover, since there is a request of wanting to lessen the periphery section of a polishing object 
conversely mostly [ amount / of polishes J depending on polishing objects, such as a semiconductor 
wafer, more nearly intentionally than an interior side, the amount of polishes of the periphery section of 
a polishing object can be intentionally fluctuated by choosing the press force of a guide ring as the 
optimal value based on the press force of a top ring also to this request. 
[0025| 

[Example] Hereafter, the polishing equipment concerning this invention and one example of a method 
are explained with reference to drawing 4 and drawing 5 . Drawing 4 is the cross section showing the 
whole polishing equipment composition, and drawing 5 is the cross section showing the important 
section composition of polishing equipment. In drawing 4 and drawing_5 , a sign 1 is a top ring and the 
elastic mat 2 is stuck on the inferior surface of tongue of a top ring I. Moreover, the guide ring 3 is 
arranged at the periphery section of a top ring 1. Moreover, under the top ring 1, the turntable 5 which 
stuck the abrasive cloth 6 is installed in the upper surface. 

[0026] It connects with the top ring shaft 8 through the ball 7, and this top ring shaft 8 is connected with 
the pneumatic cylinder 10 for top rings fixed to the top ring head 9, by this pneumatic cylinder 10 for 
top rings, the top ring shaft 8 moves up and down and the aforementioned top ring 1 presses the 
semiconductor wafer 4 held in the soffit side of a top ring 1 on a turntable 5. 
[0027 1 Moreover, the top ring shaft 8 is connected with the tumbling barrel 1 1 through the key (not 
shown) and this tumbling barrel 1 1 has the timing pulley 12 in the periphery section. And the timing 
pulley 12 is connected to the timing pulley 1 5 formed in the motor 14 for top rings fixed to the top ring 
head 9 through the timing belt 13. Therefore, by carrying out the rotation drive of the motor 14 tor top 
rings a tumbling barrel 1 1 and the top ring shaft 8 rotate to one through the timing pulley 1 5, a timing 
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belt 1 3, and the liming pulley 12, and a top ring 1 rotates. The top ring head 9 is supported by the frame 
(not shown) by the top ring head shaft 16 by which fixed support was carried out. 
(0028] While the guide ring 3 is connected with the top ring 1 through the key 18 on the other hand and 
a guide ring 3 can move up and down freely to a top ring 1 , rotation has become possible at a top ring 1 
and one. And the guide ring 3 is connected with the pneumatic cylinder 22 for guide rings through the 
bearing presser foot 20 and shaft 21 holding bearing 1 9. The pneumatic cylinder 22 for guide rings is 
being fixed to the top ring head 9. Two or more (this example three pieces) pneumatic cylinders 22 for 
guide rings are arranged on the periphery. 

[0029] The pneumatic cylinder 10 for top rings and the pneumatic cylinder 22 for guide rings are 
connected to the source 24 of the compressed air through regulators Rl and R2, respectively. And by 
adjusting the pneumatic pressure supplied to the pneumatic cylinder 10 for top rings with a regulator Rl , 
the press force in which a top ring 1 presses the semiconductor wafer 4 to an abrasive cloth 6 can be 
adjusted, and a guide ring 3 can adjust the press force which presses an abrasive cloth 6 by adjusting the 
pneumatic pressure supplied to the pneumatic cylinder 22 for guide rings with a regulator R2. 
[0030] Moreover, the abrasive liquid supply nozzle 25 is installed above the turntable 5, and the polish 
abrasive liquid Q is supplied by the abrasive liquid supply nozzle 25 on the abrasive cloth 6 on a 
turntable 5. 

[0031] In the polishing equipment of the above-mentioned composition, the semiconductor wafer 4 is 
made to hold on the inferior surface of tongue of a top ring 1, the pneumatic cylinder 10 for top rings is 
operated, a top ring 1 is pressed toward a turntable 5, and the semiconductor wafer 4 is pressed to the 
abrasive cloth 6 of the revolving upper surface of a turntable 5. On the other hand, by passing the polish 
abrasive liquid Q from the abrasive liquid supply nozzle 25, the polish abrasive liquid Q is held at the 
abrasive cloth 6, and after the polish abrasive liquid Q has existed between the field (inferior surface of 
tongue) where the semiconductor wafer 4 is ground, and an abrasive cloth 6, polishing is performed. 
[0032] According to the press force of the top ring 1 by the pneumatic cylinder 10 for top rings, the 
press force to the abrasive cloth 6 of the guide ring 3 by the pneumatic cylinder 22 for guide rings is 
adjusted suitably, and the semiconductor wafer 4 is ground. Press force Fl in which a top ring I presses 
the semiconductor wafer 4 with a regulator Rl during polish at the abrasive cloth 6 on a turntable 5 
Press force F2 in which can change and a guide ring 3 presses an abrasive cloth 6 with a regulator R2 It 
can change (refer to drawing 1 ). Therefore, press force F2 in which a guide ring 3 presses an abrasive 
cloth 6 during polish Press force Fl in which a top ring 1 presses the semiconductor wafer 4 to an 
abrasive cloth 6 It can respond and change. This press force Fl Press force F2 of receiving, by adjusting 
suitably, the distribution of the polishing pressure force from the core of the semiconductor wafer 4 to 
the periphery section and the periphery section of the guide ring 3 which is in the outside of the 
semiconductor wafer 4 further becomes continuation and homogeneity. Therefore, the excess and 
deficiency of the amount of polishes in the periphery section of the semiconductor wafer 4 can be 
prevented. 

[0033] Moreover, the amount of polishes of the periphery section of the semiconductor wafer 4 can be 
intentionally fluctuated by choosing the press force F2 of a guide ring ring as the optimal value based on 
the press force Fl of a top ring to make [ many ] the amount of polishes in the periphery section of the 
semiconductor wafer 4 more nearly intentionally than an interior side, or lessen conversely. 
[0034] Drawing 6 is drawing showing the 2nd example of the polishing equipment of this invention. In 
this example, the guide ring 3 in the periphery section of a top ring 1 is held by the guide ring presser 
foot 26, and the guide ring presser foot 26 is pressed with two or more rollers 27. The roller 27 is 
connected with the pneumatic cylinder 22 for guide rings fixed to the top ring head 9 through the shaft 
28, It is the same as that of the example shown in drawing 4 and drawing 5 that a guide ring 3 can move 
up and down freely to a top ring 1 , and it can rotate with a top ring 1 . 

[0035] In this example, during rotation of a top ring 1, a roller 27 rotates considering [ axial center time j 
own in slide contact with the guide ring presser foot 26, and a guide ring 3 is caudad pressed through the 
guide ring presser foot 26 with a roller 27. Consequently, a guide ring 3 presses an abrasive cloth 6 by 
the predetermined press force. Other composition is the same as that of the example shown in drawing 4 
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and drawing.5 . Moreover, it is the same as that of the example which also shows the operation effect to 
drawing 4 and drawing 5 . As mentioned above, in the 1st example and the 2nd example, since die guide 
ring press force is transmitted through the members 21 and 28 which are not carried out, it being 
separately prepared in the circumference of the top ring shaft 8, and rotating together with the top ring 
shaft 8 can change the guide ring press force, even if under polish (i.e., a top ring) is rotating. 
[0036 ] Drawing 7 is drawing showing the 3rd example of the polishing equipment of this invention, in 
this example, the guide ring 3 in the periphery section of a top ring 1 is connected with the pneumatic 
cylinder 3 1 for guide rings fixed to the top ring 1 . The pneumatic cylinder 3 1 for guide rings is 
connected to the source 24 of the compressed air through free passage way 8a in the top ring shaft 8, the 
rotary joint 32, and the regulator R2. 

[0037] Moreover, the pneumatic cylinder 10 for top rings is connected to the source 24 of the 
compressed air through the regulator Rl like the example of drawing 4 . Moreover, regulators Rl and 
R2 are connected to the computing element 33. 

[0038 1 Also in this example, the semiconductor wafer 4 is pressed and ground by the press force of the 
top ring 1 by the pneumatic cylinder 10 for top rings at an abrasive cloth 6. Moreover, a guide ring 3 is 
pressed by the pneumatic cylinder 31 for guide rings at an abrasive cloth 6. When a guide ring 3 is 
pressed to an abrasive cloth 6, a guide ring 3 will affect the press force of a top ring 1 in response to 
reaction force. Therefore, in this example, the set point of the press force of a top ring 1 and the press 
force of a guide ring 3 is inputted into a computing element 33, the pneumatic pressure given to the 
pneumatic cylinder 10 for top rings and the pneumatic cylinder 31 for guide rings by the computing 
clement 33 is calculated, regulators Rl and R2 are adjusted, and the air of predetermined pneumatic 
pressure is supplied to the pneumatic cylinder 10 for top rings, and the pneumatic cylinder 3 1 for guide 
rings, respectively. A desired value is acquired by this, respectively as the press force of a top ring 1 , 
and press force of a guide ring 3. That is, change of the press force of a top ring I and the press force of 
a guide ring 3 is attained independently, without being influenced during polish, respectively. Other 
composition is the same as that of the example shown in drawing 4 and drawing 5 . Moreover, it is the 
same as that of the example which also shows the operation effect to drawing 4 and drawing 5 . Also in 
this 3rd example, since the compressed air is supplied through a rotary joint, even if under polish (i.e., a 
top ring) is rotating, the guide ring press force can be changed. 

[0039] Drawing 8 is explanatory drawing showing the example in the case of lessening the amount of 
polishes for the periphery section of a polishing object more nearly intentionally than an interior side. 
The semiconductor device is constituted from the base material 40 which consists of silicon, the oxide 
film 41 on a base material 40, the metal membrane 42 on an oxide film 41, and the oxide film 43 on a 
metal membrane 42 by the example shown in drawing 8 . Drawing 8 (a) shows the state before polish, 
and drawing 8 (b) shows the state after polish. After polish, the metal membrane 42 is exposed in the 
periphery section of a semiconductor device. If medical fluid washing is carried out after polish, as 
shown in drawing 8 (c), a metal membrane 42 will be invaded by the medical fluid. It is desirable to 
make the amount of polishes of the periphery section fewer than an interior side, and to leave the oxide 
film 43 of the periphery section thickly, as a metal membrane 42 is shown in drawing 8 (d), in order to 
make it not invaded by the medical fluid, this invention is suitable for such a request. 
[0040] In addition, although the above example explained the example which used the semiconductor 
wafer as a polishing object, of course as a polishing object, can apply to glassware, a liquid crystal 
board, or a ceramic product. Moreover, although the pneumatic cylinder was explained as a press means 
of a top ring 1 and a guide ring 3, it is easy to be natural also in a liquid pressure cylinder. Although 
mechanical means were furthermore explained as a press means of a guide ring, you may be the electric 
means which used a piezo-electric element and electromagnetic force. 

[Effect of the Invention] As explained above, according to the polishing equipment and the method of 
this invention, on the occasion of polishing, the press force distribution in the periphery section of a 
polishing object prevents a bird clapper unevenly, it can continue all over a polishing object, the 
polishing pressure force can be made uniform, and the amount of polishes of the periphery section of a 
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polishing object can prevent excess and deficiency and a bird clapper. Therefore, the whole surface of a 
polishing object can be ground to flatness and a mirror plane. And since it can use for a semiconductor 
manufacturing process etc., and more high quality polishing can be performed and a product can be 
presented to the periphery section of a semiconductor wafer, it contributes to improvement in the yield 
of a semiconductor wafer. 

[0042] Moreover, since there is a request of wanting to lessen the amount of polishes conversely mostly 
in the periphery section of a polishing object more nearly intentionally than an interior side according to 
this invention, depending on polishing objects, such as a semiconductor wafer, the amount of polishes of 
the periphery section of a polishing object can be intentionally fluctuated so that it can reply also to this 
request. 


[Translation done.] 
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